We introduce some weighted hypergeometric functions and the suitable generalization of the Caputo fractional derivation. For these hypergeometric functions, some linear and bilinear relations are obtained by means of the mentioned derivation operator. Then some of the considered hypergeometric functions are determined in terms of the generalized Mittag-Leffler function E
Introduction
Recently, many specialists have investigated special functions due to the important role of these functions in mathematical, physical and engineering problems. Various extensions of some special functions were studied in many works (see, e.g., [-] ).
For introducing some new weighted hypergeometric functions, we use the weighted extension of Euler's beta-function (a particular case associated with the extensions considered in [] ):
where Re x > , Re y >  and α, β, z, u, v are real or complex parameters and ω (α,β) (zt, u, v) is a function of the class , i.e. such that the integral (.) is absolutely convergent. Besides, by writing B ω (x, y) we mean that this function and the function ω do not depend on α and β. One can see that, if ω(t, p, ) = e -p t(-t) with Re p > , then B ω (x, y) (min{Re x, Re y} > ) becomes the extension of Euler's beta-function considered by Chaudhry et al. [] . Besides, by a straightforward calculation, it follows in the general case that B ω (x, y + ) + B ω (x + , y) = B ω (x, y), ω ∈ .
where m - < Re μ < m, m ∈ N and u, v are real or complex parameters and τ is assumed to be a function of the class , i.e. such that the integral (.) is absolutely convergent. It is noted that (.) becomes the extended Caputo fractional derivative [] when τ (t, p, z) = e -pz  t(z-t) (Re p > ), while it becomes the classical Caputo fractional derivative when τ ≡ .
Weighted hypergeometric functions
In the same form as defined in [], we introduce some weighted versions of the Gauss hypergeometric function  F  , the Appell hypergeometric functions F  , F  (see [] ), the Lauricella hypergeometric function F  D;ω , the generalized Gauss hypergeometric function F ω and the generalized confluent hypergeometric function  F ω  . Everywhere in this paper we assume that m ∈ N, ω ∈ and B(x, y) (min{Re x, Re y} > ) is the classical Beta function.
Definition . The ω-weighted extended Gauss hypergeometric function is
where |z| <  and m < Re b < Re c. For an illustration of the Gauss hypergeometric function see [, ] .
where |x| < , |y| <  and m < Re a < Re d. 
where √ |x| + |y| + √ |z| <  and m < Re a < Re e. 
Note that the functions defined above become those in [] when ω(t, p, ) = e -p t(-t) and

Definition . The ω-weighted generalized Gauss hypergeometric function
where |z| <  and Re c > Re b > .
For some examples of functions
) where min{Re x, Re y, Re α, Re β} >  and The next definition, it will be useful to introduce a general result. 
The weighted Caputo derivative
Below, we establish some useful statements, where we apply the weighted Caputo fractional derivative. The next results are some generalizations of those in [, , ] and some others. Hence, the tools to prove them (lemmas and theorems) are similar.
Theorem . If f (z) =
∞ n= a n z n is an analytic function in the disk |z| < ρ, ω ∈ and
where m - < Re μ < m.
Proof As the power series converges uniformly, the integral of D μ,ω z {f (z)} converges absolutely, and hence the desired result follows by a straightforward calculation.
Proof Using the power series of ( -z) -κ , Theorem ., Lemma . and equation (.), we
for r, s, κ, θ ∈ C, |rz| <  and |sz| < .
Proof Using the power series of ( -rz) -κ , ( -sz) -θ , Theorem ., Lemma . and (.),
we get
Proof By the power series of ( -az) -α , (.) and (.), we obtain
Generating functions
Below we obtain some bilinear generating relations for the weighted extended hypergeometric function  F  . In a sense, these relations are similar to those in [, ] by taking some particular weights ω belonging to ∩ .
where |z| < min{, | -t|}.
Proof Note that by the identity of []
We write a power series in the left hand side
where |t| < | -z|. Besides, by multiplying both sides by z λ- and applying our operator
As |t| < | -z| and  < Re μ < Re λ, the fractional derivative can be replaced inside the sum:
Finally, by Theorem ., we get (.).
Proof By the identity of [] we get
and we write the power series in the left hand side
Besides, by multiplying both sides by z λ- ( -z) -β and applying the weighted Caputo frac-
As |zt| < | -t| and  < Re μ < Re λ, the derivative can be replaced inside the sum:
Hence, equation (.) follows by Theorems . and ..
Proof If t tends to ( -u)t in equation (.) and multiplying both sides by u β- , we obtain
Hence, applying the fractional derivative D β-λ,ω u to both sides we get 
where √ |x| + |y| + √ |z| <  and m < Re a < Re e.
Proof The desired equality follows by a straightforward calculation using Corollary . in [], p. and Definition ..
To present another application of the above results, we recall some well-known facts. We have Djrbashian's Cauchy type kernel [], p.:
One can see that C ω (z) is a holomorphic function in the unit disc (we denote this by D = {z ∈ C : |z| < }) for any ω(t) ∈  (where  is the class defined in [], p.). 
